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> » l>TKVriO\ K>UlPMBN V AND PROCESS FOR MUSIC 
DIGITALIZATION, STORAGE, ACCESS AMD LISTENING 

5 BAVjk^ i l 4 J M.K>J inr i n\ rvnoN 

ppltcant is the assignee of the ( S patent 6.43 >29 iied * • ¥, Mi 

EQUIPMENT AND PROCESS FOR MUSIC DIGFX'AIJZAHOR STORAGE, 
^ ^ \ M - IHNiVJ, which equipment and process are to be employed 

1 0 m any commercial establishments trading CDs, in order to enable users to listen 
to all the seags m^sjq Ij^frft from all the CDs available at the store. 

Said equipment and process are based on the digitizing of ik >^ ~ 

T.ht storage in a hard disk for later access and hearing. 
As a rule, they provide for one or more digital music servers 
15 nu v v it H'^-nu tracks from digitized CDs shall be 

stored), one or more music digitizing stations (microcomputers in charge of 
of each season eac ( Ds as d mmhe oi 

listenin stations mi rocomputers through \Ureh the >> \< 

tenors may be accessed and listened by users). Each 
20 listening station, provided with an earphone, a keyboard wit! tisplaj 

code reader, communicates via local network with t-lresmd servers Each music 
CD is provided with a bar code tag that identities it on an individual basis, onffi an 
r^inn^rkse!^^ way. 

^a! 'hi',' KM y -> . <_ 

Moreover me .pa described -i in- pita, consist, u <, > ^ston, m 
v the digital music scwc , \ « i ^ r>. . > t m 

k^^)Migi?ig..sM|pu J , 

30 , ■ v l\ >• i'( I i! > i s 
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cksjhe ish $g IMen h K f no o cjet idffig u hjrthei to makj a pwch ^ h&lg 

' > U 1, ^ i v J hi! ^ v v s I . ^ > 

M «l , 1 1 J! .h I ^ o ^ . v \ 

^ ^ »\ >. ~ s i>v />r<>dl< uh » < . v , vLV 

5 > < i s < < oi ,\r it 1 . 1 1 ( v 

Wuk v > v< turnip nation comprises a CD-RoM I u hare disk 

>. « ' uniM isoi.U q> j , > 

If ..^Ol >,l^s J ,--,!>), 

10 V: ^.r i hviu<> nr« ;,smk ksu\ w ad the *.{ o '\\ O "OUM d" * die 

i > f t ^ojjhej^a thaijt iom, i r » 

Sail i u L r.a o* r k < . >. 
s < , , VI! ^ p , _ + i »< » i ss > 

15 . > 1 . 1 " pTAvs .i.v x At it t 

o- i h- L V K s v if, r-s i i , \ ! 

< ^ • Oi! ! \ ! i , . , 
t N i ' !H" !H , | . * S ^ f 

20 ■ o ' ^ -> p s , q t ,k i <. 

he CI ' »M dj v i as. i thai ha he j o i s> is 

Operator, 

um,> v as, objee o* the proven s u »>» p< s 
25 - ^ - a v i u n < s - . t s v 

\ • ^ s s. - o d. ! u'm ! * i s , i v 1 !' i !w 

apdaua- d;e unrarx i»: mu<}s._faeks can he„easdwaa ^pcoOd aco-nphMiad 
. s: , s,n< i a-.p s 

30 : O'm ! < <! t- M i. U n !.> I O f 1 i i. 1^ { l l M v. " 

i ! s ! w !t!> ' i I <. S 1 <. » 
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inseuionof nasto u ^ 

a ■. > iisu-ifiiin 

[n proceeding with its studies, the Applicant } - „ ope< 

improvements to said equipment and process fox rnusit i i 
5 i ,l. umc improvements arc employed in the digital music 

server, the music digitizing station? and listening stations. 



So, pursuant to these improvements, when the user desires to listen to 
10 some ve-> - ■ . . U from a particular CD, the \u m*- 4*U-fe*veNvj o su o >. 

'>> ^ l », % -Dm ran e 1 the bar code r©ader-is>-a-listem^ 
^ ' s K t ,N «( ow iig du. speed} x it on oi tnc ulcus <m 

<\ , i i ,i - \,«. \ , ♦ , , K < , N ; w 

<ptefeiHe<Ha^^ file a vai kb l0 " i s --theH-semig tra^ 

i5 toi,y e local. network to n-e tstenmg station, which starts its reproduction 
(play) in the earphone. Following, using the keyboard and display, the user selects 
the desired brack* and controls sound volume. 

Likewise, pursuant to these improvements, the ^ - •> nus c hie 

x; duu a loaded in small blocks to the listening station, on demand of the latter, 
1 vhich * > s en xluction ( p lay) a s soon as the first block is received. So, the 
user starts to listen the ^Qg ' ia"tb e-e an>hon e-- fe t 3 « « nusic at the listening station; 
* ! °* x o. a* ^att for the whole file downloading. The listening station 
auto nat c . \ ret uesis the next song file block, in a manner that reproduction is 
not interrupted. 

25 f v os ;.s. pursuant to these improvements, the local server is provided 

with eon o ?oftv> ire that controls the listening . n- - <v «. operation 

u d messages de ter t mn e d nue^ \ 
<uv v x so ^umoxs,- < v. mo] sol ^ <e ^ i a 

hcatvr s\i > o^ h 1* i ng stations, on a configurable basis, to 

30 reproduce only particular CDs, 
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Another innovation introduced by these improvements consists in using 
oee -,i at al ;es n.-;note> dw>tal nousic server 

Besides, another innovation consists in using a -"download"" software that 
brings fern &e-«eatral (orsad remote) server, die ntormation , un th 
5 t . lite*, as regards CDs not existing in the local server and 

that have been requested for listening at the listening stations. it 

COO su.v to iC v 1,0 CO.im tin g I .*K< it t < HVV,\M\v , s\0 

1.0 Pursuant to these improvements, the equipment is provided with a 

maintenance software for the local server, installed in the local server itself, and 
with a maintenance software for the centrat-(0F-reinoto) server, installed in the 
digm - \; ,n v 

Formerly, the local server maintenance software was installed in the 
15 h«'j* > Ihj } k. \ \ itu ?a.f1 cal serv< i en nee 

o i shas been transferred to the local server itself, because in the 

equipment hereby improved, the local server is a mandatory one, while the 
s ' v»r is optional. 

therefore, the maintenance software exeeated installed in the —><> s > 
! ^ ' - 'v ^ the ~ fc^Ky-r9*Hremote) server maintenance software-!, and the 
maintenance software installed in the local server is the -''local server 
maintenance software- 

in fact, both the -"local server maintenance software"'; and the -sented-H* 
"remote) server maintenance software-" may be installed in the local server or in 
25 the digitising station; however, it is more legk ogjc | t< ii sta the 

maintenance software"!! in the local server, «sfce*tcnj m .et i v t n\ „v may vs> 
a system without the digitizing station in the local network (notwithstanding the 
local server always exists), and the %entrai-(ef-"remote) server maintenance 
software?-", in the digitizing station, oneegince. such station may play the role of the 
30 station that carries out the digitizing and accesses the oentfal-iar-remoto- server for 
€ ated to digitized CDs, 
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The a ntral ■ (or -r emote) server maintenance software installed in the 

? v >} p.<.n .ami , nn.u „ It >k <> L [K 

. a _ \u irorunrvrrtiii 
■a^ ' <i '.vnance software embodjednisU a*, v \ al vrver 

5 itself 

Likewise, pursuant to fee improvements in question, the local, server is 
provided with a software for updating the statist k 'it - * - v a, c t> i s < 
t te j me o 1 which in to rjasmij the listening stations-- usage statistic data 
* - o j, remote) server. 
10 Also pursuant to these improvements, the digitizing station is further 

provided with a data updating software (upload software), which enables the 
eentral--(»r -remote) server to be updated with the information and songmusie files 
of the v^dijjt . ' • > - '<V->;, ., od m the local server or in the digitizing 
station itself* 

1 5 Based on t^a„pMlo§l>p1iv,of simplicity and low oos t p htto a o p hy y * & m* 

v^ont no cation implements die listening station through an architecture 
• , , o 1 o on, loom those in the existing systems in the market, where, 
among other important features, we may emphasize the local network interface 
embodied to the listed s ati n 
20 Basically, the listening station started to be^ formed by dedicated 

afHwatu hai i i miemcoi roiiet t rmt components 

for audio decoding, digital/^Or analog conversion, serial and parallel 
eon mur o aj d network interface, among others. By — &ese 
- both the cost and physical size of the listening station have 
25 been drastically reduced in comparison with the conventional implementation 
t ' t ictocomputers and boards. In addition to that, the listening 
station tv> .^becomes practically iHHH«^mde^endent from constant alterations 
daetne > ^r^ lwei> dynamic apd pet manet c uuoj «* h^-beani 

30 o . . \ • 

Vnothet advantage provided by the listening staKv of n> 
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invention is Uia.ULMtoL.the possibility of imitalluw , * of t higher and 

better distributed number of listening stations throughout the ee^m^e-sl 
etc Ode to itstheu smallei >h\ - tsti iation 

proceuu c. 

5 With all of those advantages, this invention enables users to listen to all 

v,^ i .*] CDs available at the stores :;i ^. -Mrme^m mat n 
v.j^Nt i - j saunler, I aster, and cheaper than the solutions normally employed 
for such a purpose. 

ijo*» ni the drawings 

A more complete appreciation of the present invention and many of the 
tniu--"v> thereof will be readily understood by reference to the 
fed description when taken in conjunction with the accompanying 
n which 

I ga?»: figure I is a block diagram, schematically illustrating the 
ocess components hereby innova i f(f< Hush < and d scription 
>urp< ncn onl) one ft-Hnusic server JLand one fi>-music digitizing station J£ are 
- lovt i s] -ten allows more than one (44-musie server Land more than one 
20 * • si ition 2 is well as it allows that onh one microcomputer is 

the music server and the digitizing station at the same timely 

!%a5^jlgurs 2 illustrates the hardware block diagram of the listening 
station ; 

Huuv- figure 3 is a flow chart of the music digitizing station, 
25 s , a so. ,< u; of operations for conducting music digitizing and storage 
at the music server hard disk;fig«res 

-figuxgs 4 and 4A represent on a continued basis, the music server O.ow chart : 

Fig«?*iv-.J.guic§ 5 and 5 A represent, e, c<. i 1 
station flow chart \ icnceo er to access 

30 <eul hstc^he desired *>;h>n - 

Figare- fga? e 6 is a flow chart of the eentral-{orT emote) server 
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pd.< i mM ire pioad software), illustrating the basic sequence of operations 
^ m . n^al tot remote) server with CDs digitized and recorded in the 

local server or, eventually, in the digitizing station itself, in the event it is not m 
the local network environment of the listening stations and local server ; and 
5 ^h^„ hg> iw ~ ,s a *\>w dw.it of the sohw <itc (dov-Ho \ ^ ^ v 

that brings, Item the c-enteaK-or-reraote) server, the informatioi h > e <.on t 
any CD vCsd m or CDs not ©xistingstorcd in the local server, and 

v » en requested for listening at the listening stations, or which are 

included in a List of CDs to be brought in a preset time, illustrating the basic 
10 sequence of operations. 



M^M-,ElH>E^mFriON OF T H E INYEN¥*ON 

u n o t [ vwnmiv t K u vn ;n>D aii onto u 
15 an EQUIPMENT AND PROCESS FOR MUSIC DiGITALIZATION, 
STORAGE, ACCESS AND LISTENING, which equipment, -»a - oontafoed in 

of the same Applkant r amipiu snH Pus uant to tie ^ lies .\ , h \ .-t t »o 
block diagram m figure .1 v » fnnoed bv it composes . e < i t n->* , " . 
20 *— ^ , s v , . urg station (3k2 4 and a variable and convenient number of 
^ < f\ «he latter being interlinked to thesaid local server 0 5 a to 
*b*>vu : ^ i n« i b> a local network (4}dL said digital masietosM server (■!} being 
a ivuclo, t a ? h a high capacity hard disk *»tth,HX«»paie* fo: 

4o ^ , o s s 1 icks, and to centralize, in a database, all ef-the 

25 i • > >s the digitized CDs, 

The digitizing station (2) is a microcomputer provided with a CD-ROM 
reader and, as an option, with a bar code reader, destined foj dig tizi a pas >agv 
N . i im s eonds) from each track of an audio CD, converting 

it in a digital coded file, and recording it in the digital *«esie|gg§| server fl-VJL 
30 Therefore, it is provided with a software that allows music control and 
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digitalization. For each digitized audio CD, a record with die CD information is 
race x > ui>use-*4) Eventually m smn* ons where the number 

o > v le he <v jti,ed is vers ! ; a f g n,i os uiung more than one 
digm. as - oo r\ e be developed. 

5 Pursuant, to these improvements, v e i <. * s_ t ^ kx. \< 

>t >f le< -> th a listen ing,. station ^control— ^e^aa*^ software) that controls the 
- itirs listei ng stations operation by means ol s aiK messages 

aeic; *s$>edi tu change^ vt^cc^ A and the listening stations. So 5 such a software 
recognize . and accepts the connection request from each listening station, sends 

10 , v.e>,,^ sat vara s such a "remove u - ! - e 6b. a> 

' display up-,-t«ed' t "'es > ^ 1st- t ^ ^age - Head 

the bar code-", receives the bar code, accesses the database for obtaining 
information concerning the CD the bar code of which has been received, sends & 
command for adjusting the initial volume and, at the same time, for showing the 

15 artist, track number, time elapsed and sound volume on the display, 
- the soagm^g file in blocks, so- lo ng-it \<> w e pmto d itf couto m > ,c 




the requests sent by the listening station, sends the time elapsed eaeh-seeoiHf for-h 

S«v^*r-^ . i i > n St 

arid alternatively, to be shown e-ain the display, the ars 

20 (should there be more than one CD with the same bar code) and the price (if 
available). From that moment on, the loeal s erver software is ready to receive 
asynchronous messages from the listening station, which .may be %rmgy;end^nme 
» f >a >• ^ t si a -a* v i uvis- xmding to the nex i 
last oars -"next frael< key--'', when it shall send the command for stopping the 

25 current sogemusic reproduction (in the ease it is reproducing any), and promptly 
upon send the file corresponding to the next track (wine!; may be the first track, in 
the case it is already playing the last track of the CD), -"previous track key"", 
when, it shall send the command for stopping the current sengtegk. (in the event it 
is ^ v. j t e and est pt v u t. tlte file corresponding to the 

30 previous track (whtcsi may be i t 

"stop key", when it shall send the command for stopping reproduction (if if is 




Marked»up copy 



reproducing any), %-o!unte+ or volume- key", when it shall send a command for 
as." the volume and, at the same time, show the value 
of the new volume on the dtsp a\ and y/jad bat code", when it shall operate as 
dc bribed. 

5 As another innovation, this local server control software ^-embodies a 

function that allows certain listening stations f%3L in a manner capable of 
configuration, to reproduce only particular CDs. The purpose of this function is to 
meet the need of certain stores to promote, together with recorders, certain CDs 
launches. In such a case, these listening stations 0) do not accept others CDs- bar 

Moreover, that local server (1) also etmfod * p >\< v 

local server maintenance programme ft ware) that allows the exclusion of CDs or 
sofigmnsig files corresponding to digitized tracks p I C'v n • a a : 
mam- * o i ot a^UlCD W thojmMm® ^otnv m \V< * • >2,wi 12), the 

.1 S updating of data related, to the CDs in the database, the listing of digitized CDs, 
die generation of a summary of the changes made dining a determined date period 
;luv» sumhu s\ stents in other locations l^Me-to be updated, the updating 
of the local system through changes conducted in a system in other location, the 
listing of statistics of access to CDs by listening stations, so as to be possible to 

20 know, for instance, which were the more accessed tracks or CDs within a time 
period, or to know which were the more used listening stations 3, and to obtain 
the automatic system updating through an autoexec CD-R containing input and 
ot tpt d i from CDs and respective ^ngoiusje files. 

\lso pursuant to diese improvements, a eemraP-f^t reraot M mmk 

25 server {IX} is further provided (see feurefiip .1 again), which is atee-a 
microcomputer with a large capacity hard disk destined to store the digitized 
r-^tw t v * \ !■> ecu rah. c, m a database, all information mahout the digitized 
v " > emote* server { IA) may be acces I - >< I servers ft) and 

by digitizing stations (2^2* "via WAN (wide area network) or via Internet (4 A). 

30 Another innovation introduced in the local server fl-V—was is the 

e^lxxMnientrji^MpiJ of a download program (s oftware), which brings .from the 
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Miote) server tfW the information «*~&eregatding a CD and its 

V- > ^ v h h i i n ku a irtSt and that h.tve 

enables the search., m said een*> < i s % i . <. ^ o d 

5 CDs,, the bar codes of which are e»»He<§c£&!P.iM in a list available m the local 
server (4>]L 

w m it\ \ u tha irnovahon uu o v. i - 'c o.i s < * i ±^ 
< ^ t i i ■< iu i \ a t K s , 

>o < < unction of which is to is ^tmmmU die statistic data of the 

10 lc5 1 j 45), c< liected and stored in the local server £*)r*«telJ8 

the~e«fi*EsH^ remote) server (IX). 4hatSaji software automatically sends the 
statistic data to the ewttral (or remote) server (I A-H»,,&? a preset time, provided 
! ! se st > >revious times shall not be sent any longer and may be 

diselwge^yeleigd from the local server (4)4* One advantage in having the statistic 
1 5 data in the central (or r emote) server (1 A) is that since all data are centralized, it is 
easier to generate comparative reports involving more than one store. 

So, in accordance with these improvements, the central (or r emote) server 
•concept-OA) was included, the purpose of which is to be a repository for all 
digitized CDs. It is, therefore, a central server that may be accessed by the local 
20 civ 1 ! < ) • v. »rd also by digitising stations (2)^ via. WAN 

£ v* kIo «. s s -v:v. ork ? or via Internet (4A), in order to bring to the stores the > ■ • 
ih\s on o h sers, and also to--«pdateenaMing the eeHtelundamm...of said 
v . ^.w. f\ \ul * d CDs digitized in the digitizing stations.^ 

located in the local network environment of stores -or their- ioeatioj^. 
25 Moreover, pursuant to these improvements, the digitizing station (2) is 

also provided with a program for updating the data (upload software), which 
enables to update the o e mraf (or r eiBnte) server (J. A) with the information and 
<> u , CLK digitized and recorded in the local server (1) or in 

the very-digitizing station (2) itself. That software allows the immediate updating, 
30 as soon as a CD is digitized, or the updating i«a| a preset time. It may also check 
i <. Ik < nu o*- -> il I \ ^ 
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such hcnv: case not carry out the updating, or te-update regardless such a fact 
S< , ihe o too *2> may be also used as a dedicated stall >n in ord( i to 

input the new CDs launches into the ceutrsHer rcmoic) server, and-fey-4he« om\ 
N ^ v \o - ' k nt mi ! v < . i ^ k nUi< t 

5 station; tnd the local server 0^-are. 

4r»hi^f}ffi^Nft-^ i > . Tiding .stauc-i: i2Wuk* 

x <H r > s »f : s cmi , le i emote server maintenance 
software Such .software has the function of pi 1 e table < 

CD? an< t f c of the ce ntral (or r emote) server (I A), in a manner 

10 amdo?fMh:lkt" to the maintenance software om bodi e d| ^^gni in the local server 

Also pursuant to these improvements, and as illustrated in the block 
diagram shown in figure 2, the listening stations 0) are hardware and firmware 
* > consisting of modules, the module A 
1 5 consisting of an interface for keyboard/display where the keyboard and the 
vnav are connected, a serial interface where the bar code reader 
scarce t a ecu licrocontroller { 7 wl accessing 

unit that executes the instructions of the firmware contained, in the internal Hash 
memory, a local network interlace (8-)^ where an Ethernet local network (4) is 
connect* a R\M i K >} used by the firmware as a data area. The module B 

consists of a keyboard fHMl 4 a LCD ffifcUL a bar code ; cadet { scanner i i 1 .■ h : h 
and an c; u - <-U4 ? and constitutes an independent physical module because 
vo to? with the user. The module C consists of the audio decoder, 
digital*-*. * < c i > A\ converter, and the amplifying circuit for stereo audio 
25 output; the earphone (14) of the module B is connected to this module C. And the 
module D is a power supply that provides the required voltages to modules A, B, 
and C, and has a power supply cable ftQfcjJt 

Vnkkefy — of— -the Unlike a microcomputer, which requires an 
v i i ejiipor; syst and drivers, further to the application pet u this 
30 ! x s v. ,t . quires, for it to operate, only a program (firmware) that 

controls the resources of the hardware, and which communicates with the 



ig S O! s mvol sojtwarc m.Sta],k,£ ffi be local se vj nm a The 
v ig s abon Irmware is responsible I n equesiing the TCP connection with 
v. v 's-vt.iv S.-CCA x-ig <^s nchronous messages from the bar code reader 
iCD oo v \vo v *\>.<n, the keyboard (-'next track-", -"previous trac s op 

5 volm ' olume--!) and from the audio m . r'\o s s 

send them to the k^.aljerveri»o^am, receive and execute commands .sent by the 
> h. » no no n„o MH , f <s , >n"pns«jg_^remove cursor from the display"!!, 
~;ck e displa t up the display-:, -".enable the keyboard-", 

e me ag< h« dis >la ) ! t c lume and show the 

10 message on the display-;, -.'store se»ginusk block and start reproduction 
«•'., 1 U". "\ "slop s^nmsic reproduction", etc. 

The final user has access only to the bar code reader, the keyboard, the 
display, and the earphone (Module A). The communication of the hardware 
apparatus with the bar code reader is made through serial ports RS-232C, RS-485, 

15 Or USB, and with the keyboard by the keyboard interface. The sound is played in 
the earphone by module B, which contains the audio decoder, digitals-analog 
converter, and output amplifier. The earphone can be of the conventional type 
usually found in the market but it must be provided with a steel-coil protection 
*o p x ; » s - ind vandalism-attitsHfes, The bar code reader . - 

20 \ v m ' i .a i nig, or a CCD technology scanner, and the 

keyboard may be embodied as an apparatus with simple keys, provided with keys 
enough to allow the user to control track selection (forward and reward), the 
sound volume (increase and decrease) and also reproduction interruption. 
Eventually, the keyboard may have more keys allowing other functions. 

25 Local network bandwidth (4) should preferably be around 100 

Mbps, taking into account the distance between the listening stations (3} and the 
local server {4->.-L In case of very long distances, complementary equipment may 
be required. 
Iho lo, a.l network can be implemented by cables with conducting and connecting 

30 wires Unking the involved equipment, or even, by an electromagnetic wave 
communication means. 
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I igu.s t a flow chart of the music digitizing station (3^2* illustrating the 
sequence of operations for carrying out nusk digitizin and torage >j qc 
^ i lis Kiiciiy as oecm si >ra ! S > it ! 2 i 

described herein in order to help the understand i > <x >ruent and process 
5 hereby improved. 

Thus, the process starts by inserting an audio CD, in step El, and all tracks 
are automatically selected for digitalization. In step E2, a number corresponding 
to the CD bar code is provided. In step E3> a decision is made as to whether 
ad itu \-J n formation in the CD (artist and title) shall be included, if sec CD 
1 0 \uion is input in the step E4. 

Once such information is hipsuuipuucd to the system, or if no additional 
■ «. -\uunt is to be hma iinoutted it goes to the next, step E5, where the beginning 
and dar: ■ of the music passage to be digitized is specified. In step B6, the CD 
- ; * d< ruber and, if any, additional information thereon, is entered into the 
15 digital rausic loej] server (4)4* starting the digitizing process for all tracks of the 
inserted CD. 

In step E7, the digital reading of the first selected track is made,, 
coding it in compacted form, recording it? promptly «pe»r-m the digital music 
— v c resulting file bearing the name formed by the bar code 
20 „ sack number. 

In step ES, a determination is made whether the last selected track has 
been digitized; if not, it returns to the step E?, reading the next selected track, its 
coding and recording of-the file m the digital music Igcalserver That step 
v - ' <> ck of iho CD. until the last track has been digitized. 
25 > , 1-8 is that the last U at k I <. s 

stc| f 1 ^hich determines whether the n*>. HM^niss *<- t < iro.hc 

CD. 

s Fl It ot the digi j ring at d storage process fo a passage 

oks is h^ nv^W tcun nated 
30 - cs - and 4.A illustrate, one after the other, the flow chart of the 

r ■ ^ J \l ixi' program, subject matter of 
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tm*.i \o present improvement, iHastotmg . lh a basic s o qn o noo of th e apam mthw&*& 
; » * t > ! 5 5 H >> > { < executing an operation cycle 

thai s n» ; *he TCP connection, request up to the activation of 

\s. including the sending of the bar code, database access, and 
5 n ^ ^ n I c » > i i , 

In the initial step Fl, it waits for the connection request front a listening 

makes connection between the local m k » and *iu tutoring - t< be 

est xhhi 1 e M i >> n s i 1 > , > w ■asrso 

10 Mclean display-", -"enable keyboard-" and -"light tip display-^ to the listening 
station. Promptly upon, in step F4, it sends the command lor showing the 
message ^Read the code bar^I on the display enabl \g I re ept o i the ha 
< nolle? From that point, it waits for a bar code sent by the 
lion (*a*p FsiepF5) When the bar code is received, it sends the 
1 5 command to show the message -"Wait...-" on the display (step F6). 

In step F7, it checks whether the CD^ke^y|m§s bar code of-whi«h-was 
received., exists in the local server. Should tkv-€£>-4he-baf-ee4e-of -whieh-was 

k ;xist in the local server, the < 
<SD~.! ■ sent i > a i c listening station (step F8), and, promptly upon, it checks 
20 whet te? hat CD should be searched in the eentraHor-temote) server (step F9). If 
not, the flow returns to step F4, where the message -''Read the bar code"" is sent, 
if yes, it checks if the CD should be immediately brought from the eefifcaH** 
remote;} server (step FID), if the CD ha ss.ho.uM not to-be immediately brought, the 
uifonnahor. i**- n*^onc ei# flg H $ CD is saved in a list of CDs to be brought by 
25 v s. > so v\ m i *at a preset time (step Fll), and the flow returns to step 

v fui 's to be immediately brought, it sends an-fedw^a mo< 
together with the required information, to the download software for it to search 
the CD in the c-entral-lor-remote) server (step F12), after what the flow proceeds 
ma? .nop a 4 

30 If the G£Mfe*-bar code of whtehthe CD exists in the local server, the 

database is accessed {step F13) and all infbnnation associated to the bar code is. 
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received. 

Next, in step F14, it sends the command for adjusting the sound volume and to 
show, at. the same time, the message formed by artist, track number, elapsed 
reproduction time aad volume value on the display I i ej : - j»s \ ^ § 

5 , * « s , r-<«> 1 J f | bk > t 1 U , J, 

storing the first block fw4intlns%k>ek-aggi^te4)-and, at the same time, for starting 
>> ^ v lO i i 'Mi uwait > a e ic .so «qut.stmg 

the next block sent by the listening station. When such message is received, it 
checks whether there is a next ^^PlUgk block to be sent (step F 17). If so, it 
10 » * > • »o v) , t , v> , and for storing ^e-a^w^ted - s ong-Moefei t 
(step f 18) and returns to step F16. If there is not any other block to be sent, it 
sends the command -"no more songmusjc, blocks'^ («tef>^§iSBE19) and proceeds 
**> ^ * where it waits for some asynchronous message from the 

^ eOv.-e 

15 It an asynchronous message comes, it checks whether this message is the 

-"bar code'-" (step F21). If it is the bar code, it sends a command tor stopping 
*tcp F22), and it eemes- Kan i.s to step Fo If it is 
not a bar code, it checks whether it is -"song end-': (step F23). if it is -"song 
end-"., it returns to step F4. If it is not --"song end-", it checks whether it is 
20 s o - 2-t I » < it sends the command for stopping se^gmj^ 

reproduction (step F25), and returns to step F4. If it is not ""stop£", it checks 
whether it is - ! :next track-'" or ""previous took-" (step F26). if it is --."next track-" 

N s ^ i % \ , it sends a command for stopping \ > n , ,<> 

- VN " id subsequently, m step F28, it sends a command for showing the 
25 artist, the number of the track corresponding to the next track or previous track, 
v » i sed and the volume value on the display, and it returns 
s * lext track-" or -previous track checks whethei 
s or ""volume ^ ep I 19) I it is ~ voh <> \ ie- 

it sends, in step F30, a command for adjusting the new volume value, increasing 
30 (if it is a 'volume • } or decreasing (if it is -"voluine--".) and, at the same time, to 
show such value on the display, proceeding the flow in step F3F if it is not 
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> k - 01 -Vo ume~ (step F31), it checks whether the asynchronous 
equ^s jpd the e u\-cd rot^oJ t onn e v t ) 
sends a command for showing the updated elapsed time ( i wfek fo§md value is 
" ^ > e ,, apx, )v<. f k nit .^nin-ciuus o>. h v ! \f > skp ^ < ! J 
5 returns to step F20. If not, i t directly returns to step F20. 

1 gm:es 5 and 5A illustrate, one after the other, the flow chart of the 
is s rogran ich is alsc I j f ? \ 

. ^ , ; s itions eomprt&e^ i ,} 
inel 1.1 ie TCP connection request, up to the activation of 

10 the keyboard keys, including the tra;w > u t\_vt r,v » - ngu soag» 
.reception c^f^Mlf fH&teeeig*, and sosgmu^ reproduction. 

In the initial step (step 64-GI), a connection request ss mxk >s ><m « * 
l0Q3i sen * ' k* the-f«j-\ - >< i se connection is accepted „.(§iSSjQ2).> i^ 
goes to the next step (step G3), where it waits for a command from the local 
1.5 server. If the command comes, it checks whether it is ">top--", -."remove 
cursor";', ; v 'elean display^, -^enable keyboard-", flight display uf'l, '^adjust 
the volumes? or -"show message--" (step G4). 
If so, in step G5, it executes the command received; promptly upon, in step G6, it 
^er there is an asynchronous message to be sent to the IpcaLserver; if 
20 yes, it sends that message (step G?) and returns to step G3; If there is no 
asynchronous message, it returns to step G3. 

If the received command is not one of tlw»e~a^eine«t!one«it h> ■ above, if 
c c kf. sh el et it is -"send the bar code"" (step G8). If it is -"send the bar code-", 
it checks, in step G9, whether there is a bar code to he t>eri 1 e * - nd 
25 iv!KpMi''> : n cruras to step G3, If not, it waits for a bar code (step G9), 

If it is not -"send bar code-!. It checks whether it is ""store the first 
aov wk and start reproduction-", (step G44-G1I). If it is not, it. checks 
whether it is ""store son^ujk block-* (step GI2); if so, it executes the received 
omm* ( ■> GO) and goes to step G16; if it is not ""store the so^vgimsic 
30 block"", it checks whether the command is -"no more sea^my|k blocks-" (step 
G1.4); if so, it goes to step G16, and if it is not, it returns to step G6. If the 
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received command is ""store the first se^msig block and start reproduction'-", it 
executes the received command (step G15), and follows to step Gi.6, where it 
checks 'whether there is an asynchronous message to he sent to the log ll, server. If 
* u < ck vouous message, it continues in step GK>, waiting 
5 chronous message Iftheit, o s bronou es blkro 

to the next step (step G17), where it checks whether that message is --".update the 
■ ^ repi eduction time-". If so, it sends that message to th eio&al server in step 
G18, and waits .for a command from die .o.ei ,chor. in step G19. In that step, if a 
v« m i 01 >o. n u it executes it in the next step (G20), after 

1 0 which it returns to step G36. If the pending asynchronous message is not --"update 
the elapsed reproduction time-", it checks whether it is ">o!ume-K£ or ^volume- 
(step G2 1). If so it sends the asynchronous message to the locaLserver (step 
G22) and wails for a command from the same (step G23). If the command comes 
\ ! server it executes it (step G24) and returns to step G16. If the 
1 5 asynchronous message is not -"volume*-" nor -Volume—*, it sends this message 
;o , , o, - M'i (step G25) and .returns to step G3. 

Figure 6 is a flow chart of the eentraf-(©f~remoie) server updating program 
(upload software), illustrating the basic sequence of operations for updating the 
c*atrah(u^rernote) server {I A) with CDs digitized and recorded in the local server 
20 (1) or, eventually, m the digitizing station (2) itself in the event it is not in the 
u o the listening stations and local server. 
In step HI, it checks whether there is any CD digitized in the local server 
< r ( zing s atioxi that should be sent to the cenUBl-{or-remote} server. If 

any, th; information in the CD and its seagmu -to fdc - e.e sent to the eeR&aHer 



25 remote) server in step H2, after which it returns to step HI. If not, it verifies, in 
step 03, whether the preset time was- reached If not, it returns u- - ee FM fit If 
yes, it checks, in step H4, whether there is a CD in the list of CDs to be sent to the 
cent dh emote serve hmi the preset time. If not, it returns to step HI . If yes, it 
proceeds executing step K2, 

30 Figure ? is a flow chart of the program (download software) that brings, 

from the e-emmHo^rernote-} server, the information in the t. D and its 
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i v x >ot ssis^a^ggrgt! « the local server, and which have been requested 

V> ' v k i s <. » ii. o' - o Uiich 'emiu.' in i list o Ds n, 

J w a mescttrme, iiiuv< . is i s <.< tc oi opetvtiou^ 

In step M~IL it checks whether there is a CD to be immediately brought 
5 .from the e«fifei4-(ef-remote) server. If yes, it cheeks, in step 12, if the CD to be 
*-»~^o^ wne antral (^remote) sen u h > 
v *o the CD in the list of CDs to he brought m§| a preset 

time are saved, and it returns to step II. If it is tin J s . r i *- u >< sags 

the information. wd&tedj* the CD and its sea^ysjg. files from the eentml-(o? 
10 remote) server, and the same are recorded in the kx i erve? moving < iv«>Htw 
I$BSk it returns to step II. If, in step II, there was not a CD to he immediately 
brought, it follows to step 15, where it checks whether the preset time was 
reached. If not, it turns to step II. If yes, it checks, m step 16, whether there is a 
CD in the list of CDs to be brought from the «e»«s»H^remote) server. If there is 
15 not, it returns to step II . If any, it proceeds executing step 14. 

While the invention has been described in its presently preferred form, it 
is to be understood that there are numerous applications and implementations for 
the present invendon.^<**H?&Hg^ 
&ha«g»s-wM^^ 
20 daimsr 



